Records of backscatter (bs) count and extinction coefficient ( /km) from Potable Atmospheric Lidar (PAL) of Gauhati University (26.15 0 N, 91.66 0 E) are analyzed in an attempt for detection of presence of hydrometeors through identification of type of clouds with special reference to precipitating and non-precipitating characters. For this purpose and bs profiles of aerosol and cloud are examined covering both dry and wet seasons from two years of Lidar data and a parameter called "Roll off Rate (RoR)" from profiles are used as a pointer on presence of hydrometeors in the environment. The paper also presents the application of RoR in estimation of rain rate. The reliability of the approach is examined by comparing the results obtained from the adopted approach with the rain data obtained from rain-gauge and satellite.
Introduction
The atmospheric aerosols provide the necessary nuclei for cloud formation (CNN) and so have a direct impact on cloud microphysics and hence precipitation [Stokes et al., 1994; Campbell et al., 2002] . In recent years, versatile ground-based, airborne and space-borne experiments [Devara, 1987; McCormick, 1993] have been developed for better understanding of the aerosol-cloud-precipitation interaction mechanisms. Lidar is one such technique that can be used for analyzing extinction and backscatter count
Copy right © 2015, ESES IJEAR
https://doi.org/10.33665/IJEAR.2015.v02i01.002

49
(bs) of aerosol and cloud with high spatial-temporal resolution [Spinhirne, 1993; Campbell et al., 2002] .
For this purpose, system like Micropulse Lidar (MPL), Bistatic Argon Ion Lidar, MST Radar, Rayleigh
Lidar are used extensively [Jayaraman, 1995; Devara, 2002; Baishya et al., 2003; Kumar, 2010] .
Amongst the different types of Lidar, the use of MPL in this field of work is very useful. The first Micro
Pulse Lidar (MPL) system was designed and tested in the early 1990's by Spinhirne [Spinhirne, 1993] . It is an eye safe instrument for profiling of optical properties such as backscatter (β/km) and extinction coefficients ( /km) of cloud and aerosol at different heights of the lower atmosphere. After Spinhine, number of MPL systems has been successfully deployed in major international field of experiments Reid et al., 2003; Baishya et al., 2003; Devi, 2004; Kahn et al., 2007] .
There are large numbers of reports showing role of aerosols on modifying microphysics of cloud [Gunn et al., 1957; Squires et al., 1958; Twomey, 1967] . But the application of MPL/PAL (Portable Atmospheric Lidar) systems in retrieving precipitation information is not yet effectively utilized because of smearing of backscatter information by hydrometeors.
The paper describes an indigenous approach for identifying presence of hydrometeors near surface environment leading to precipitating and non-precipitating cloud by adopting a parameter named as Roll off Rate (RoR). The data for this analysis are collected over Gauhati University (GU) by the PAL /MPL system developed for understanding cloud-aerosol interaction over this region.
Observation and Analysis
The principle of MPL/PAL system is that when a laser beam passes through the atmosphere, the energy interacts with particulates present in the atmosphere reflecting back a fraction of the energy. The MPL or the PAL system operated at GU is capable of receiving backscatter signal from aerosols and clouds up to a height of 5 km and 15 km respectively at a resolution of 15 m. The laser transmitter of the PAL generates a pulse of wavelength λ =532 nm, each pulse of width 10 ns, from Nd-YAG laser source and KTP crystal. The backscatter signals from the atmosphere are collected by a telescope of diameter 20 cm and amplified with a Photo Multiplier Tube (PMT). The output of PMT is processed in LabView environment by software developed by the GU group for obtaining aerosol and cloud features [Baishay, et al., 2003; Devi, 2004; 
Approach to determine the cloud type
For identification of cloud type from aerosol profile we define a parameter Roll off Rate (RoR) of aerosol i.e., the rate of decrease of aerosol from 70% of its peak value to the point of minimum extinction as dictated by the tail of its profile. Individual profiles calculated for two years of time are In these figures, 70% of aerosol peak is marked as maximum extinction and minimum extinction defined as the 30% of the corresponding peak value is also identified. Then RoR is defined as dx dy . Now, we examine a large number of aerosol profiles (a) when cloud level is low and (b) when cloud level is at middle heights. For this purpose, we place two more aerosol profiles for two different seasons as representative samples in Figure 6 . Here the variations in their tail structure are to be noted. Figure 6 (a) the extinction coefficient researches maximum at about 500 m and then decreases sharply to a minimum at 2.5 km altitude and a cloud signature is present at 3 km. In Figure 6 (c) a similar sharp roll off rate is also present. But in Figure 6 (b) and (d), we see that after attaining the peak, the decrease of extinction coefficient with height is gradual and it may even show a rise towards the vicinity of the cloud For this purpose rainfall data of these days collected from the TRMM satellite and the local rain To examine association between RoR and Rain Rate we calculate the rain rate from the rain gauge data for large number of events and calculate RoR for the corresponding cases. In Figure 7 the association of Rain rate and RoR is presented. 
